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(54) SHEET FOR WATER BASE INK PRINTING 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a sheet for water base ink printing in which stain of water base ink is not caused 
even when the sheet for water base ink is preserved for a long period after printing or printing an image or the like with 
water base ink by using an ink-jet printer. 

SOLUTION: The water base ink receptive layer (A) of a single-layer sheet comprises a composition in which 1-100 pts.wt 
cationic component is blended with 100 pts.wt. component comprising 5-100wt% water absorbent resin and 95-0wt% 
saponified ethylene-vinyl acetate copolymer. Or, the sheet for water base ink printing is formed of a laminated constitution in 
which an outer layer on one side or both sides comprises the water base ink receptive layer (A). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The sheet for water-color-ink printing which consists of a constituent which comes to carry out 1-100 weight 
section combination of the cation nature component to the 100 weight sections of an absorptivity resin independent 
component or the component which consists of an absorptivity resin and an ethylene-vinylacetate-copolymer saponification 
object. 

[Claim 2] The sheet for water-color-ink printing which is the multilayer composition which makes the water-color-ink 
acceptance layer (A) which consists of a constituent which comes to carry out 1-100 weight section combination of the cation 
nature component to the component 100 weight section which consists of 5 - 100 % of the weight of absorptivity resins, and 
95 - 0 % of the weight of ethylene-vinylacetate-copolymer saponification objects one [ at least ] outer layer. 
[Claim 3] The sheet for water-color-ink printing according to claim 2 which is the multilayer composition which comes to 
have a water-color-ink acceptance layer (A), the glue line (B) which consists of an adhesive resin, and a support base-material 
layer (C). 

[Claim 4] (A) Sheet for water-color-ink printing given in the claims 2 and 3 which are the multilayer composition which has 
three layers, two-layer [ of / (B) ] or (A)/(B)/(A), and (A)/(B)/(C), and five layers of (A)/(B)/(C)/(B)/(A). 
[Claim 5] The sheet for water-color-ink printing given in the claims 2 and 3 which a support base-material layer (C) becomes 
from one sort of plastics, paper, and a nonwoven fabric. 

[Claim 6] The sheet for water-color- ink printing given in the claims 2, 3, and 4 which are the multilayer composition which a 
support base-material layer (C) consists of plastics, and has two-layer [ of (A)/(C) ], or three layers of (A)/(C)/(A). [ by which 
corona discharge processing was carried out ] [ whose tension it gets wet and is 40 or more dyn/cm ] 
[Claim 7] it is at least one sort chosen from the group which a cation nature component becomes from the polymer which has 
the particle and cation nature which have the 2nd class ammonium-salt, 3rd class ammonium-salt, 
quarternary-ammonium-salt, and 2nd class ammonium-salt type cationic surface active agent, the 3rd class ammonium-salt 
type cationic surface active agent, a quarternary-ammonium-salt type cationic surface active agent, an amine type or an amine 
salt type cationic surface active agent, and a positive charge — coming out — the sheet for water-color-ink printing according 
to claim 1 to 6 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the sheet for water-color- ink printing. Furthermore, 
even if it saves in detail the sheet which printed water color ink by the ink jet printer, the pen plotter, etc. for a long period of 
time, it is related with offer of the sheet for water-color-ink printing which ink does not spread and is excellent in water 
resistance. 
[0002] 

[Description of the Prior Art] The sheet which consists of various plastics as a sheet for water-color-ink printing which you 
print printing, a picture, etc., and make it they established by water color ink using an ink jet printer etc., for example, is 
conventionally used for an over head projector (OHP) etc. is used. As this sheet for water-color-ink printing, the coating sheet 
for water-color-ink printing (a film is also included) which comes to coat the front face of a polyester system film or a sheet 
water-soluble polymer, for example is known. 

[0003] Moreover, the laminating sheet for water-color-ink printing which carried out melting extrusion of the ink acceptance 
layer which consists of an absorptivity resin and an ethylene-vinyl acetate copolymer in the at least 1 directions, such as 
base-material layers, such as a polyester system polymer, through a glue line, and carried out the laminating, for example is 
known. 

[0004] however, the coating sheet for water-color-ink printing which comes to coat front faces, such as a polyester system 
sheet, water-soluble polymer « a front face - greasiness ~ easy - a problem is in preservation or handling nature, and when 
the adhesion of water color ink and fixing nature are inadequate and it swells including water, there is an inclination for ink to 
tend to permeate Furthermore, there was an inclination for water resistance, like the intensity of the film formed by coating 
becomes weak by water absorption to be inferior. 

[0005] On the other hand, the laminating sheet for water-color-ink printing which carried out the melting extrusion laminating 
of the ink acceptance layer tends to absorb moisture, and when it saves the sheet with which printing or the picture was 
printed for a long period of time, it has the inclination for ink to ooze out with time and for profiles, such as printing or a 
picture, to fade. 
[0006] 

[Problem(s) to be Solved by the Invention] this invention is made in view of the above situations. There is no surface 
greasiness etc., and it is easy to deal with it, and excels in water resistance, printing nature, and fixing nature, and the purpose 
of this invention is also a deer. Even if the sheet which printed printing or the picture is saved for a long period of time, it is in 
offering the sheet for water-color-ink printing without a blot of water color ink which has an ink acceptance layer with strong 
intensity. 
[0007] 

[Means for Solving the Problem] This invention persons came examination in piles wholeheartedly paying attention to the 
color (pigment) generally blended with the water color ink used for an ink jet printer etc. being anionic. Consequently, for the 
color contained in water color ink, it is ******** by blending a cation nature component with an ink acceptance layer (A) to 
adsorb, to fix in an ink acceptance layer (A) and to shift to it in an acceptance layer. Therefore, it is found out that a blot of 
ink etc. can be prevented and this invention came to be completed. 

[0008] The feature of this invention is to offer the sheet for water-color-ink printing of the multilayer composition which 
makes the ink acceptance layer (A) which consists of the sheet for water-color-ink printing or the aforementioned constituent 
which consists of a constituent which comes to carry out 1-100 weight section combination of the cation nature component to 
the 100 weight sections of an absorptivity resin independent component or the component which consists of an absorptivity 
resin and an ethylene-vinylacetate-copolymer saponification object one [ at least ] outer layer. 
[0009] 

[Embodiments of the Invention] As an absorptivity resin concerning this invention, each well-known thing can be used 
conventionally. For example, the resultant of a polyalkylene-oxide compound and its derivative, a bridge formation 
polyalkylene-oxide compound and its derivative, a polyalkylene-oxide compound, or the derivative and an isocyanate system 
compound, the poly acrylic resin, a polyvinyl alcohol system resin, etc. can be mentioned. Moreover, in this invention, it is 
independent one sort, or two or more sorts may use these, mixing. In these absorptivity resin, the resultants and such mixture 
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of a polyalkylene-oxide compound and its derivative, a bridge formation polyalkylene-oxide compound and its derivative, a 
polyalkylene-oxide compound, or the derivative and an isocyanate system compound can use it suitably. 
[0010] The polyalkylene-oxide compound obtained as a polyalkylene-oxide compound by carrying out the addition 
polymerization of ethylene oxide and/or the propylene oxide, for example is mentioned. The polyalkylene-oxide derivative 
obtained as a polyalkylene-oxide derivative by carrying out the addition polymerization of ethylene oxide and/or the 
propylene oxide, for example to polyhydric alcohol, such as ethylene glycol, diethylene-glycol, 1, 4-butanediol, 1, and 
3-butanediol, is mentioned. Although especially the molecular weight of these polyalkylene-oxides compound or its derivative 
is not limited, 20,000 or more are usually desirable. 

[001 1] As a bridge formation polyalkylene-oxide compound and its derivative, what carried out 10-20Mrad irradiation of the 
electron ray, the thing which constructed the bridge in the above-mentioned polyalkylene-oxide compound and its derivative 
using the well-known cross linking agent (for example, diphenylmethane isocyanate, hexamethylene diisocyanate) 
conventionally can be mentioned to the above-mentioned polyalkylene-oxide compound and its derivative. 
[0012] As a polyalkylene-oxide compound or its derivative, and an isocyanate system compound that reacts, as long as it has 
at least one isonitrile machine (-NOO) in a molecule, a well-known thing can be used widely conventionally. For example, 
n-propyl isocyanate, n-hexyl isocyanate, cyclohexyl isocyanate, phenyl isocyanate, a hexane diisocyanate, hexamethylene 
diisocyanate, etc. are mentioned. 

[0013] As an ethylene-vinylacetate-copolymer saponification object concerning this invention, although there is especially no 
limit and it can use a well-known thing conventionally, 20-60-mol the thing % and beyond degree of saponification 96 mol % 
can use [ an ethylene content ] it suitably. When there is an inclination for the melting point of an 

ethylene-vinylacetate-copolymer saponification object to become it high that an ethylene content is less than [ 20 mol % ], and 
for formation of the ink acceptance layer of the sheet for water-color-ink printing to become difficult and an ethylene content 
exceeds 60-mol %, there is an inclination for water-color-ink absorptivity to fall. Moreover, there is an inclination for 
water-color-ink absorptivity to fall that the degree of saponification is less than [ 96 mol % ]. 

[0014] As for the component which consists of an absorptivity resin which forms the ink acceptance layer (A) concerning this 
invention, and an ethylene-vinylacetate-copolymer saponification object, an absorptivity resin can illustrate 60 - 80 % of the 
weight more preferably 30 to 90% of the weight five to 100% of the weight. Water absorption speed is slow in the component 
of an absorptivity resin being less than 5 % of the weight, and if it grinds after being removed easily and carrying out 
absorption dryness only by the printing ink immediately after printing wiping with water, there is an inclination to exfoliate 
easily and for the fixing nature of water color ink and adhesion to fall, and it is not desirable. 

[0015] Generally, that the color contained in water color ink indicates anionic to be is almost the case. Therefore, as an ink 
acceptance layer (A) concerning this invention, the cation nature component which adsorbs an anionic color is blended with 
the independent component of the absorptivity resin of the above-mentioned publication, or the component which consists of 
an absorptivity resin and an ethylene-vinylacetate-copolymer saponification object, it is printed and that to which water color 
ink is adsorbed and is fixed is desirable a **** case. As this cation nature component, they are the 2nd class ammonium-salt, 
3rd class ammonium-salt, quarternary-ammonium-salt, and 2nd class ammonium-salt type cationic surface active agent, the 
3rd class ammonium-salt type cationic surface active agent, and a quarternary-ammonium-salt type cationic surface active 
agent. At least one sort chosen from the group which consists of polymer which has the particle and cation nature which have 
an amine type or an amine salt type cationic surface active agent, and a positive charge can be mentioned. 
[0016] Specifically Benzyl-chloride trimethylammonium, monoalkyl ammoniumchloride, Dialkyl ammoniumchloride, 
tetramethyl ammoniumchloride, Octyl cyclohexyl dimethylaruimonium chloride, dihydroxyethyl stearyl amine, A stearyl 
amine hydrochloride, the alumina which has a positive charge, or an aluminum sol, The cation denaturation object of a 
polyacrylamide, the poly allylamine, a polyamine sulfone, A polyvinyl amine, polyethyleneimine, a polyethyleneimine 
acrylonitriie addition product, A polyethyleneimine acrylamide addition product, a polyamide-EPIKUROHI drine compounds 
reactant, A polyamide-EPIKUROHI drine compounds resin, polyvinyl pyridinium halide, At least one sort chosen from the 
group which consists of polymer which has polyvinyl alkylammonium halide, polyvinylbenzyl alkylammonium, and 
quarternary ammonium salt in the molecular structure can be illustrated. 

[0017] under the present circumstances, the component 100 weight section which the loadings of a cation nature component 
become from the absorptivity resin independent component 100 weight section, or an absorptivity resin and an 
ethylene-vinylacetate-copolymer saponification object - receiving -- the 1 - 100 weight section desirable - 5 - 80 weight 
section - 10-60 weight section combination is carried out more preferably In under 1 weight section, there is an inclination 
for the absorptivity of water color ink, printing, or a printability to be inferior, and the loadings of a cation nature component 
are not desirable, if there is an inclination that adsorb water color ink, an ink color is made to fix in an acceptance layer (A), 
and an ink blot cannot be prevented and the 100 weight sections are exceeded. 

[0018] When the sheets for water-color-ink printing concerning this invention are laminating sheets, such as (A)/(B)/(C) or 
(A)/(B)/(C)/(B)/(A) When a support base-material layer (C) is a plastics resin As long as it is thermoplasticity, there is 
especially no limit, for example, it can mention a polyolefine system resin, a polyamide system resin, a polyester system resin, 
a polystyrene system resin, an annular olefin system copolymer, and a polycarbonate system resin. Especially, transparency, 
rigidity, etc. are especially excellent in the polyester system resin, and it is desirable. When using the support base-material 
layer (C) which surface treatment of the front face in this case (C), for example, a support base-material layer, is carried out 
by corona discharge etc., it gets wet, and tension becomes from the polypropylene regin of 40 or more dyn/cm, (A)/(C) 
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(A)/(C) / (A) composition which carries out a laminating so that a processing side may touch the (A) layer may be used. 
[0019] The polyester system resin with which a dicarboxylic-acid component and a diol component carry out a 
polycondensation, and are compounded as a polyester system resin can use it widely. Specifically [ as a dicarboxylic-acid 
component, aliphatic dicarboxylic-acid aromatic dicarboxylic-acid, and alicyclic dicarboxylic acids etc. and such mixture are 
mentioned here, and ], as an aliphatic dicarboxylic acid, a terephthalic acid, an isophthalic acid, a naphthalene dicarboxylic 
acid, etc. are illustrated as an aromatic dicarboxylic acid, and the adipic acid of carbon numbers 2-20, a sebacic acid, a 
dodecane carboxylic acid, etc. are illustrated for a cyclohexane dicarboxylic acid etc. as an alicyclic dicarboxylic acid, 
respectively. As a diol component, aliphatic glycol and alicyclic glycols etc. and such mixture are mentioned, specifically, 
ethylene glycol, diethylene glucohol, 1, 3-propanediol, 1 , 6-hexandiol, 1, 10-Deccan diol, etc. are illustrated as an aliphatic 
glycol, and 1 and 4-cyclohexane diol etc. is illustrated as an alicyclic glycol, respectively. 

[0020] As a polyolefine system resin, copolymers, such mixture, etc. of other monomers other than the homopolymer of 
olefins, a copolymer, olefins, and OREIN, for example, a vinyl system monomer etc., can be illustrated. On a concrete target 
the polyethylene (a line ~ a low density polyethylene and a super-low density polyethylene are included) of the various 
densities ranging from the low density to high density, polypropylene, a polybutene, an ethylene propylene rubber, an 
ethylene-butene copolymer, a propylene-butene copolymer, an ionomer resin, an ethylene-acrylic-acid copolymer, an ethylene 
vinylacetate copolymer, a denaturation polyolefine system resin, etc. can be illustrated 

[0021] As a polyamide system resin, aliphatic system polyamide resin, aromatic system polyamide resin, amorphous system 
polyamide resin, etc. can be illustrated. As aliphatic system polyamide resin, a well-known thing can be used widely 
conventionally, and polyamides, such as nylon 6, Nylon 66, Nylon 610, and Nylon 12, nylon 6 -66 copolymer, nylon 6 -610 
copolymer, etc. can specifically be illustrated. As aromatic system polyamide resin, a well-known thing can be used widely 
conventionally, and the poly xylene system polymer by which the polycondensation was carried out from meta, such as 
polymeter xylene adipamide specifically compounded from the meta key silylene diamine and the adipic acid, or the PARAKI 
silylene diamine, and the about four to 12-carbon number dicarboxylic acid can be illustrated. Or amorphous system 
polyamide resin will not have crystallinity, crystallinity is the concept which names a scarce thing generically, and it can use a 
well-known object widely conventionally. As this amorphous system polyamide resin, the half-aromatic system polyamide 
resin which generally has an aromatic ring in a principal chain, a side chain, etc. can be illustrated, and the copolymer of 
dicarboxylic acids, such as a terephthalic acid and an isophthalic acid, and diamines, such as a hexamethylenediamine, a 
ternary polymerization object, etc. can specifically be illustrated. 

[0022] The mixture which blended other components with the two-component system, 3 component system copolymer, and 
these which made the homopolymer of a styrene system monomer and styrene the principal component as a polystyrene 
system resin, for example can be illustrated. Specifically, the homopolymer of a styrene monomer and the polystyrene which 
blended or copolymerized synthetic rubber, for example, a styrene-butadiene copolymer, a styrene acrylonitrile copolymer, a 
styrene-methylmetaacrylate copolymer, styrene, acrylonitrile and 3 component copolymer (ABS plastics) of a butadiene and 
the polymer of a styrene derivative, for example, a methyl-styrene polymer, an alpha-methyl-styrene polymer, JIKURORIRU 
styrene polymers, and such mixture can be illustrated. 

[0023] Moreover, the copolymer of alpha olefins, such as ethylene, a propylene, butene-1, and 4-methyl pentene, and at least 
one sort of annular olefins can be illustrated as the annular olefin system copolymer which can be used by this invention. As a 
concrete annular polyolefine, a bicyclo [2.2.1] hept diene derivative, a tetracyclo-3-dodecen derivative, a hexa 
cyclo-4-heptadecene derivative, an octacyclo-5-DOKOSEN derivative, a PENTA cyclo-4-hexa decene derivative, a PENTA 
cyclo-3-pentadecene derivative, a heptacyclo-4-EKOISEN derivative, a nonacyclo-5-pen TAKOSEN derivative, etc. can be 
mentioned. 

[0024] Moreover, especially as a polycarbonate system resin, although not restricted, what is obtained by polymerizations, 
bisphenol A to the polyester carbonate obtained by copolymerization of the thing and bisphenol A which are manufactured by 
interfacial polymerization, the ester-interchange method, the pyridine method, etc., and a dicarboxylic-acid derivative, for 
example, tele (ISO) phthalic-acid dichloride etc., and the derivative of bisphenol A, for example, tetramethyl bisphenol A etc., 
compounded from a bisphenol and an acetone, can be illustrated. 

[0025] Furthermore, the base material which consists of fibrin material, such as sheets which laminated the film which serves 
as paper (Japanese paper, coat paper, alkaline paper) and paper from proper plastics as a support base-material layer (C) in 
addition to plastics, a sheet which makes a resinous principle come to sink into paper, or a nonwoven fabric made from a 
synthetic fiber or a natural fiber, can also be called desirable thing. 

[0026] A nonwoven fabric A polyolefine system resin or polyester system resins, such as polypropylene and polyethylene, the 
resin (fiber)-Hke matter which comes to carry out melt spinning of polyamide system thermoplastics, the thermoplastics which 
compounded these - a well-known process (the binder pasting-up method --) It is not limited especially although the 
composite of the cloth and synthetic fiber which consist of what processed the amount of eyes into severalg/m2 - hundreds 
g/m2 fibrous by the machine interlacing method, the heat bond method, the span bond method, the melt blowing method, and 
the stream interlacing method, or a natural fiber, and natural fibers (silk, cotton, wool, etc.) etc. can be illustrated. 
[0027] When the sheet for water-color-ink printing concerning this invention is a monolayer or a laminating sheet, the outer 
layer of one side or both and the (A) layer which changes are layers which consist of a constituent which comes to carry out 
1-100 weight section combination of the cation nature component to the 100 weight sections of the component which consists 
of 5 - 100 % of the weight of absorptivity resins, and 95 - 0 % of the weight of ethylene-vinylacetate-copolymer 
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saponification objects. Under the present circumstances, the thickness of the sheet for water-color-ink printing of the 
monolayer which consists of the (A) layer of this constituent can illustrate 2-150 micrometers as a desirable thing. In for 
example, (A)/(B), two-layer composition Moreover, 3-250 micrometers, In 3 lamination (A), for example, (A)/(B)/, or 

(A) /(B)/(C), in the case of 5-750 micrometers and 5 lamination (for example, the case of (A)/(B)/(C)/(B)/(A)), 8-1 100 
micrometers can be illustrated as a desirable thing. Furthermore, a front face consists for example, of the (C) layer and the (A) 
layer by which corona discharge processing was carried out, for example, when it is the two-layer composition of (A)/(C), in 
the case of 3 lamination of (A)/(C)/(A), 6-800 micrometers can be illustrated for 4-650 micrometers. 

[0028] When the sheet for water-color-ink printing concerning this invention is a laminating sheet, as an adhesive resin which 
constitutes the (B) layer To the polyolefine system resin which is used for the aforementioned support base-material layer (C) 
and which was illustrated as a polymer, and the same polyolefine system resin For example, the adhesive resin which consists 
unsaturated carboxylic acids, such as a maleic acid, an acrylic acid, a methacrylic acid, a fumaric acid, and an itaconic acid, 
and/or those ester, an acid anhydride, metal salts, etc. and those derivatives of copolymerization, for example, the 
denaturation polymer which carried out graft copolymerization, can be illustrated as a typical object. 
[0029] The above-mentioned denaturation polymer as adhesive resins other than the above, and other components, for 
example, mixture with other olefin system resins, Although an ionomer resin, an ethylene-ethyl acrylate resin, an 
ethylene-vinyl alcohol copolymer, an ethylene-vinylacetate-copolymer saponification object, etc. can be mentioned It is not 
limited to chisels, such as this. Conventionally well-known hot-melt system adhesives, a denaturation epoxy resin, 
Well-known anchor-coat agents, such as a drainage system urethane resin, an ultraviolet-rays hardening type resin, reactant 
polyolefine system oligomer, etc. a drainage system polyester emulsion, a drainage system acrylic emulsion, and a drainage 
system polyurethane emulsion, can also be illustrated. In this invention, it is independent, or at least two sorts can use these, 
mixing. Under the present circumstances, although there is especially no limit in the laminating composition in which the (B) 
layer appears in a front face, it is desirable to use the adhesive resin which blocking cannot generate easily. 
[0030] What is necessary is for especially the manufacture method of the constituent which blended the cation nature 
component with the absorptivity resin independent component which forms the (A) layer concerning this invention, or the 
component which consists of an absorptivity resin and an ethylene-vinylacetate-copolymer saponification object not to have a 
limit, and just to perform it by the method used for manufacture of the conventional polyolefine system constituent. Although 
the method of extruding in the shape of a strand with the method, one shaft, or biaxial extruder specifically kneaded using the 
method of blending using a ribbon blender, a Henschel mixer, a tumbler, etc., a kneader, a Banbury mixer, a roll, etc., and a 
cutting machine etc. cutting to proper length, and manufacturing a pellet etc. can be illustrated, there is especially no limit. 
[003 1] You may blend the thermoplastics of various kinds of additives, a bulking agent, and others etc. with the (A) layer, the 

(B) layer, and the (C) layer concerning this invention if needed within limits which do not check the properties (for example, 
printing nature, transparency, printing, blot tightness of a picture, etc.). For example, a heat-resistant stabilizer, a light 
stabilizer, an antioxidant, an antistatic agent, lubricant, an antimicrobial agent, a deck-waterttght-luminaire-ized agent, an 
ultraviolet-rays inhibitor, etc. can be illustrated as an additive, and a calcium carbonate, a barium sulfate, a magnesium 
hydroxide, talc, a silica, etc. can be illustrated as a bulking agent. As other thermoplastics, although an ionomer, thermoplastic 
elastomer, etc. can be illustrated, for example, there is especially no limit, and even if it does not blend, it does not interfere. 
[0032] The desirable mode of the sheet for water-color-ink printing concerning this invention For the above-mentioned 
absorptivity resin independent component or the component which consists of an absorptivity resin and an 
ethylene-vinylacetate-copolymer saponification object The monolayer sheet of the ink acceptance layer (A) which consists of 
a constituent which comes to blend a cation nature component, The laminating sheet of (A)/(B) of the glue line (B) which 
consists of the aforementioned ink acceptance layer (A) and an adhesive resin which consists of two-layer at least, or the 
laminating sheet of (A)/(B)/(A) constituted considering a skin and (B) as a core layer in (A) - or The ink acceptance layer 
formed from the constituent which comes to carry out 1-100 weight section combination of the cation nature component to the 
100 weight sections of the component which consists of 5 - 100 % of the weight of absorptivity resins, and 95 - 0 % of the 
weight of ethylene-vinylacetate-copolymer saponification objects (A), A polyester system resin, a polyamide system resin, a 
polyolefine system resin, a polystyrene system resin, The support base-material layer (C) formed from either an annular 
polyolefine system copolymer or a polycarbonate system resin The laminating sheet of (A)/(B)/(C) or (A)/(B)/(C)/(B)/(A) 
which consists of at least three layers through the glue line (B) which consists of an adhesive resin, (A) The laminating sheet 
of 5 lamination, such as (A)/(B)/(C) (A)/(B)/(C)/(B)/(C), can be illustrated. 

[0033] The front face of the (C) layer Moreover, when [ for example, ] corona discharge processing is carried out, it gets wet 
and tension is 40 or more dyn/cm, (B) Without minding a layer, corona discharge of both sides of the two-layer composition 
of / (C) and (A) (C) layer which come to carry out the laminating of the (A) layer to the processing side side of the (C) layer is 
carried out, they get wet, and the laminating sheet of 3 lamination of (A)/(C)/(A) whose tension is 40 or more dyn/cm etc. can 
be illustrated. Under the present circumstances, of course, you may carry out a laminating through the (B) layer. Under the 
present circumstances, it is [ an inclination for the bond strength of the (C) layer and the (A) layer to fall that it gets wet and 
tension is less than 40 dyn/cm ] and is not desirable. 

[0034] If the sheet which has the monolayer and the ink acceptance layer (A) which forms a front face on the other hand at 
least concerning this invention is printed by the water color ink containing the anionic color currently generally used widely, 
an anionic ink color (pigment) combines with the cation nature component blended with the ink acceptance layer (A), a color 
disappears ionicity and the printing layer which consists of a coloring object of the amount of macromolecules will be formed 
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on a sheet. Since this printing layer is the coloring object of the amount of macromolecules, it becomes the inclination for 
there to be an inclination which cannot shift the inside of a printing layer easily, therefore for a blot of an ink coloring object 
to be suppressed, and it is guessed that a blot of ink can be prevented. 

[0035] As long as the sheet for water-color-ink printing concerning this invention is required, it may carry out the laminating 
of the proper layer which consists of one or more sorts of resins between the layers of the front face of (B) and/or (C) or (A) 
and (B) and/or (A), and (C) within limits which do not check transparency, curl tightness, ink blot tightness, etc. As a resin 
which constitutes a proper layer, although there is especially no limit, either, the resin of the same kind, or the resin of a 
different kind of (A), (B), and (C) is sufficient as it. Under the present circumstances, although a different resin from this 
invention which has an ethylene-vinylacetate-copolymer saponification object and absorptivity as a resin of a different kind, 
for example, an ethylene-vinyl alcohol copolymer, a polyvinyl-acetal system resin, a silicone system resin, etc. can be 
illustrated as a desirable thing, it is things other than these and there is especially no limit that what is necessary is just the 
object which does not check transparency, ink blot tightness, and other properties. 

[0036] When the sheet for water-color-ink printing concerning this invention is laminating composition, as the laminating 
method of the sheet for water-color-ink printing which consists of (A), (B), and (C) at least For example, (A)/(B) Extrude (B) 
on the front face of the co-extruding method which co-extrudes and carries out a laminating so that it may become / (C), (A), 
or (C), and produce a film on it, or extrude (A) or (C) on the surface of (B), and a film is produced. For example, (A)/(B) The 
extrusion laminating method which carries out a laminating so that it may become / (C), Or the dry-laminate method and (A) 
which carry out the laminating of (A), (B), and the (C) so that it may become (A)/(B)/(C) through adhesives, 
Thermocompression bonding is carried out, the method of of the thermocompression bonding which carries out a laminating, 
(C), or (B) which coats the method front face of one with (A) at least can be illustrated so that (B) and (C) may be produced 
separately and it may become (A)/(B)/(C), and there is especially no limit. 

[0037] Furthermore, in the sheet for water-color-ink printing which consists of (A) and (B) at least, the co-extruding method 
which carries out a laminating by the same method as the above as the laminating method, the dry-laminate method, 
thermocompression bonding, the coating method, etc. can be illustrated, and there is especially no limit. On the other hand as 
the laminating method of a laminating sheet of not making the (B) layer intervening between layers like (A)/(C) or 
(A)/(C)/(A) In process (C) - a layer ~ at least - the whole surface ~ film production of the aforementioned (C) layer ~ at 
simultaneous with film production, or another process after film production For example, so that surface treatment (40 or 
more dyn/cm of surface wetting tension) may be performed using a corona discharge processing machine and the (A) layer 
may be touched in this processing side (A) Thermocompression bonding is carried out, a method, the coating method, etc. of 
carrying out a laminating can be illustrated, and there is especially no limit so that it may become /(C) and (A)/(C)/(A). 
[0038] The process of the sheet for water-color- ink printing concerning this invention is not limited although it is desirable to 
produce a film by the co-extruding method performed by the T die method which can carry out a melting laminating. The 
constituent which specifically comes to blend a cation nature component the 1-100 weight section first to the 100 weight 
sections of the component which consists of 5 - 100 % of the weight of absorptivity resins, and 95 - 0 % of the weight of 
ethylene-vinylacetate-copolymer saponification objects For example, it set it as the barrel temperature of 170-210 degrees C, 
and the die temperature of 160-200 degrees C, melting kneading is carried out with the biaxial extruder of 30mmphi, it 
extrudes in the shape of a strand, and air cooling or after carrying out water cooling, granulation manufacture of 3mm of **** 
and the pellet with a length of 4mm which cut and form an ink acceptance layer (A) is carried out. 
[0039] There is especially no limit that what is necessary is just to form by the usual T die method using the above-mentioned 
pellet in the case of the monolayer sheet which consists of a water-color-ink acceptance layer (A). In the case of the 
laminating sheet which has a support base-material layer (C), the pellet and support base-material layer (C) which form the 
aforementioned ink acceptance layer (A) are formed in each hopper of three sets of the extruders which carried out share 
connection of the T die for co-extrusion and which became independent at least, for example, it feeds into it a polyester 
system resin and the adhesive resin which forms a glue line (B). Although especially each thrown-in resin (a pellet is 
desirable) is not restricted, melting extrusion is carried out with the extruder heated by 170-270 degrees C, and cooling 
solidification is carried out with a cooling roller, underwater, or air cooling, for example, the sheet for water-color-ink 
printing of (A)/(B) / (C) composition is fabricated. As other composition, it is made the same using five sets of the 
independent extruders. Furthermore, (A)/(B)/(C)/(B)/(A) or (A)/(B)/(A)/(B)/(C), (A) « what is necessary is just to fabricate 
the sheet for water-color-ink printing of 5 lamination, such as /(B)/(C)/(B)/(C) Furthermore, what is necessary is just to 
fabricate the thing of (A)/(B) composition, and the thing of 3 lamination of (A)/(B)/(A) as well as the above, for example. 
[0040] As another process, the T die for co-extrusion in each hopper of two sets of the independent extruders which carried 
out share connection, for example The pellet which forms the aforementioned ink acceptance layer (A), and the adhesive resin 
which forms a glue line (B) are thrown in. Although not restricted especially, melting extrusion is carried out with the 
extruder heated by 170-210 degrees C, and cooling solidification is carried out with a cooling roller, underwater, or air 
cooling, for example, the sheet for water-color-ink printing of (A)/(B) composition is fabricated. Furthermore, for example, it 
fabricates a support base-material layer (C) at another process, the sheet which consists of a polyester system resin of a 
monolayer by the usual T die method using a polyester system resin is fabricated at it. Subsequently, using the aforementioned 
(A)/(B) laminating sheet and the sheet which consists of a support base-material layer (C), for example, a polyester system 
resin, it may fabricate by thermocompression bonding so that it may become (A)/(B)/(C), and there is especially no limit 
about this. 
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[0041] If the sheet for water-color-ink printing concerning this invention is a monolayer sheet, when it will be a laminating 
sheet, the aforementioned sheet for water-color-ink printing may be extended if needed, and there is especially no limit. 
Although the serial biaxial extending method which can be continuously extended to biaxial as the extension method 
following on the aforementioned film production can be illustrated, there may not be especially a limit and 1 shaft extension, 
simultaneous biaxial extension, etc. are sufficient as it. Moreover, you may extend at another process. Although especially 
extension conditions are not limited, the conditions with which horizontal extension grasps the conditions extended to 
lengthwise 50-120 degrees C of skin temperatures and 1 .5 to 5.0 times as many draw magnification as this with a clip, and 
extends the ends of a sheet for them in a longitudinal direction using a tenter 60-150 degrees C of ambient temperature in a 
tenter and 3.0 to 5.0 times as many draw magnification as this by ********-** (before) by which vertical extension was 
heated, and the rotational-speed ratio of ************ (after) by which it was heated can be illustrated Besides this, an 
annular dice may be used, a tube-like film may be produced and you may extend to one shaft or biaxial by the tube extending 
method. 

[0042] Moreover, as long as it is required, following on extension, you may carry out heat setting of the sheet for 
water-color-ink printing concerning this invention. Although the methods of carrying out heat setting are generally the back 
loculus of a tenter, and they can illustrate the method of carrying out heat setting about 1 .0 to 20 seconds, being temperature 
higher than extension temperature and carrying out relaxation several% (0.5 - 2%) crosswise following horizontal extension, 
there is especially no limit. 

[0043] About 2-1 100 micrometers can be illustrated as the total thickness of the sheet for water-color-ink printing concerning 
this invention. In less than 2 micrometers, if there is an inclination for a mechanical strength to fall and 1 100 micrometers is 
exceeded, it will become upright too much, and there is an inclination for transparency etc. to fall. 
[0044] In the case of the monolayer sheet of an ink acceptance layer (A) with which the sheet for water-color-ink printing 
concerning this invention consists of a constituent which comes to carry out 1-100 weight section combination of the cation 
nature component to the component 100 weight section which consists 5-100 % of the weight, and an 
ethylene-vinylacetate-copolymer saponification object of 95 - 0 % of the weight in an absorptivity resin, about 2-1 50 
micrometers can be illustrated. 

[0045] Moreover, the sheet for water-color-ink printing consists of a glue line (B) which consists of an ink acceptance layer 
(A) and an adhesive resin. (A)/(B) or an ink acceptance layer (A), and surface treatment (corona discharge processing) are 
performed. In the case of the two-layer composition of (A)/(C) which consists of a support base-material layer (C) of 40 or 
more dyn/cm of wetting tension Although there is especially no limit, the total thickness is about 3-250 micrometers, and, in 
the thickness of 2-150 micrometers and a glue line (B), the thickness of 1-150 micrometers and a support base-material layer 
(C) can illustrate [ the thickness of an ink acceptance layer (A) ] 2-500 micrometers. When the inclination for the absorptivity 
of water color ink to fall [ the thickness of an ink acceptance layer (A) ] by less than 2 micrometers exceeds 150 micrometers, 
there is an inclination for transparency to get worse. 

[0046] furthermore, for example, (A)/(B)/(A) which consists of an ink acceptance layer (A) and a glue line (B) - or An ink 
acceptance layer (A) and glue line (B) And For example, consist a polyester system resin of a support base-material layer (C). 
For example, (A)/(B) In the case of 5 lamination, such as 3 lamination of / (C), or (A)/(B)/(C)/(B)/(A), the thickness of an ink 
acceptance layer (A) Although there is especially no limit, 2-150 micrometers can be illustrated, and when the absorptivity of 
water color ink exceeds 150 micrometers, there is an inclination for it to be bad opaque, by less than 2 micrometers. A glue 
line (B) is a glue line which consists of a denaturation polyolefme system resin which denaturalized to altitude, and that what 
is necessary is just the grade which can paste up firmly (A), (A) or (A), and (C), although there is especially no limit, it can 
illustrate preferably 1-150 micrometers 150 micrometers or less, 

[0047] Moreover, an acceptance layer (A) and surface treatment (for example, corona discharge processing) are performed, 
for example get wet, and tension consists of a support base-material layer (C) which is 40 or more dyn/cm. For example, 
(A)/(C) In the case of 5 lamination, such as 3 lamination of / (A), or (A)/(C)/(A)/(C)/(A), the thickness of an acceptance layer 
(A) Although there is nothing, it is bad opaque and especially a limit is not economical from ink absorptivity ability, if 2-150 
micrometers can be illustrated and the absorptivity of water color ink exceeds 150 micrometers in less than 2 micrometers. 
[0048] Although especially a limit does not have the thickness of a support base-material layer (C), 2-500 micrometers can be 
illustrated. In less than 2 micrometers, if there is an inclination for mechanical strengths to run short and it exceeds 500 
micrometers, while a sheet will become upright, there is an inclination for transparency to fall, for example, there is an 
inclination it is hard coming to use as sheets, such as OHP. Under the present circumstances, although especially a limit does 
not have the total thickness of the sheet for water-color-ink printing, in the case of 3 lamination, in the case of 5-750 
micrometers and 5 lamination, about 8-1 100 micrometers can be illustrated. 

[0049] . . 

[Example] Hereafter, this invention is explained in detail based on an example. However, this invention is not restricted by 
the following example. In addition, each inspection item in the following example of this invention was performed by the 

following method. . 
[0050] the sheet for [shelf-life]:water-color-ink printing water-color-ink BJ printer [- it prints by water color ink using 
BJC-600made from Canon J], and after leaving it for five days in 40 degrees C and the thermo hygrostat set as RH 90%, 
visual evaluation of the blot grade of ink is carried out O [ x in which a blot is accepted easily / -- Many blots are 
accepted. ] O without a blot - ** which does not almost have a blot 
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the sheet for [printing nature]; water-color-ink printing ~ water-color-ink BJ printer [- it prints by water color ink using 
BJC-600made from Canon J], and visual evaluation of the printing nature is carried out 0 - [ » It is very inferior. ] Very 
excellent 0 - Outstanding x 

the sheet for [waterproof] :water-color-ink printing - water-color-ink BJ printer [-- it prints by water color ink using 
BJC-600made from Canon J], and visual evaluation of the grade of the ink blot after being 24-hour immersed or defluxion of 
ink in water is carried out 0 - There are not a blot of ink and defluxion. 0 - A blot of ink and defluxion are not almost. ** - 
A blot of ink and defluxion are accepted easily, x - Many blots of ink and defluxion are accepted. 
According to [transparency] :ASTMD8 82, Hayes (%) measured by digital hazemeter NDH2D made from Japanese **** 
Industry estimated. 

[0051] As a raw material which constitutes an example 1 water-color-ink acceptance layer (A), it is 60 % of the weight about 
a polyethylene-oxide bridge formation object. The constituent which blends the benzyl-chloride trimethylammonium 40 
weight section to the 100 weight sections of the component which comes to mix % of the 40 mol degree object 
ethylene-vinylacetate-copolymer saponification ] of % and saponification of 96 mols of ethylene contents 40 % of the weight, 
and changes was supplied to the biaxial extruder with a barrel temperature [ of 1 80 degrees C ], and a die temperature of 170 
degrees C of 30mmphi, and the pellet which extruded in the shape of a strand and was obtained was used. 
[0052] The adhesive resin which comes to denaturalize an ink acceptance layer (A) and a polyethylene system resin by the 
maleic acid for the pellet obtained above was used for the glue line (B). The polyethylene system resin which denaturalized 
the aforementioned pellet set to (A) at one set of two sets of the independent extruders connected with T dice for two-layer 
co-extrusion by the maleic acid which serves as a glue line (B) at other one set is supplied respectively, and it is melting 
co-extrusion. After carrying out a melting laminating, it quenched by the cooling roller and the two-layer sheet of (A)/(B) 
composition with a thickness [(A)/(B) =20 / 5] of 25 micrometers was obtained. On the other hand, melting extrusion was 
carried out with the extruder which equipped with the usual T die heated by the cylinder temperature of 270 degrees C, and 
the dice temperature of 260 degrees C in the amorphous straight chain-like polyethylene terephthalate of intrinsic-viscosity 
0.78 dl/g at another process, it quenched by the cooling roller, and the monolayer sheet (C) of the support base-material layer 
which consists of a polyethylene terephthalate with a thickness of 100 micrometers was obtained. 
[0053] They are the roll temperature of 100 degrees C, and pressure 10 kgtfcm2 so that it may become (A)/(B)/(C) 
=20/5/ 100= 125 micrometer composition using the two-layer sheet of (A)/(B) composition and the monolayer sheet (C) which 
constitutes a support base-material layer obtained above. Thermocompression bonding was carried out on conditions and the 
sheet for water-color-ink printing was obtained. The shelf life-proof of this sheet for water-color-ink printing, printing nature, 
water resistance, and transparency (Hayes) were shown in Table 1 . 
[0054] 
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[0055] An example 2 water-color-ink acceptance layer (A) is 60 % of the weight of polyethylene-oxide bridge formation 
objects. The sheet for water-color-ink printing was obtained like the example 1 except being the constituent which comes to 
carry out 40 weight sections combination of Leo Rex AS (tradename of the polymer which has quarternary ammonium salt by 
Dai-Ichi Kogyo Seiyaku Co., Ltd. in the molecular structure) as a cation nature component to the 100 weight sections of 
****** w hich comes to mix % of the 40 mol degree object [ ethylene-vinylacetate-copolymer saponification ] of % and 
saponification of 96 mols of ethylene contents 40 % of the weight. The shelf life of this sheet for water in printing, printing 
nature, water resistance, and transparency (Hayes) were shown in Table 1 . 

[0056] It is a T die for five-layer co-extrusion in five sets of the extruders which became independent example 3. the 
polyethylene system resin which forms a glue line (B) in two sets of a pellet and other extruders which connect and form in 
two sets of extruders the ink acceptance layer (A) obtained in the example 1 ~ a maleic acid - denaturation ~ the bottom, the 
ethylene- vinylacetate-copolymer saponification object which forms a support base-material layer (C) in other one set for an 
adhesive resin was supplied respectively, melting co-extrusion was heated and carried out and the melting laminating was 
carried out to the cylinder temperature of 210 degrees C of an extruder, and the die Subsequently, it quenched by the cooling 
roller and the sheet for water-color-ink printing of 5 lamination whose thickness is (A)/(B)/(C)/(B)/(A) 
= 10/3/1 00/3/1 0=1 26micrometer was obtained. The shelf life of this sheet for water-color-ink printing, printing nature, water 
resistance, and transparency (Hayes) were shown in Table 1. 

[0057] The sheet with a thickness of 20 micrometers produced and obtained as an example 4 water-color-ink acceptance layer 
(A) using the pellet obtained in the example 1 by the usual T die method (the cylinder temperature of 210 degrees C, die 
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temperature of 200 degrees C) was used. The sheet with a thickness of 70 micrometers which comes to process density 0.90 
g/cm3, and melt-flow-rate (230 degrees C) l.Og / polypropylene regin for 10 minutes with the corona discharge processing 
machine (Wh [ 25 ]/m2) currently installed in front of melting extrusion and the winder by the usual T die method as a 
support base-material layer (C) was used. It piled up and the above (A) and (C) carried out thermocompression bonding (90 
degrees C and 12 kgf7cm2) so that it might become (A)/(C), and the sheet for water-color-ink printing which consists of 
two-layer was obtained. The shelf life of this sheet for water-color-ink printing, printing nature, water resistance, and 
transparency (Hayes) were shown in Table 1. 

[0058] The example which used paper for the example 5 support base-material layer (C) was carried out with the next 
composition. 

Polyethylene-oxide bridge formation object 50 weight sections (Sumitomo Seika Chemicals AKUA coke) 

Cation nature component Leo Rex 30 weight sections (Dai-Ichi Kogyo Seiyaku quarternary-ammonium-salt content cation 

nature polymer) 

Acrylic emulsion (80nm of particle diameters, 19% solution) 79 weight sections (a cation nature soap free emulsion, Japan 
Synthetic Rubber make) 

benzotriazol system ultraviolet ray absorbent 1 weight section Methanol the solution which consists of the 300 weight sections 
was infiltrated into the amount of eyes of 85g, and thickness [ of 1 88 micrometers ] unsettled paper, and this processing paper 
was heated at 100 degrees C after hot air drying for 3 minutes at 80 degrees C — sticking-by-pressure roll (linear pressure 5 
kg/cm) thermocompression bonding was carried out, and the water-color-ink print sheet was obtained The paper thickness 
after processing was lOOg in 188 micrometers and the amount of eyes. An evaluation result is shown in Table 1 . 
[0059] The example which used the nonwoven fabric for the example 6 support base-material layer (C) is shown below. 
Polyether polyol 50 weight sections (made in 3 ** Chemicals, mel pole molecular weight 80,000) 

Cation nature component Leo Rex 30 weight sections (Dai-Ichi Kogyo Seiyaku quarternary-ammonium-salt content cation 
nature polymer) 

Alumina sol (20% solution) 75 weight sections (10x20nm of cation nature particle particle diameters, product made from the 
Nissan chemistry) 

The 3x4mm pellet was obtained for the raw material which consists of the above-mentioned composition with the vent 
formula 2 shaft kneading machine (cylinder 140degree C, dice I20degree C). The above-mentioned pellet was extruded using 
40mm extruder (cylinder 150degree C) on the polyester system nonwoven fabric with an amount [ of eyes / of 60g ], and a 
thickness of 120 micrometers, and the nonwoven fabric sheet for water-color- ink printing was obtained after pressure 
treatment after cooling solidification with the chilled roll cooled at 5 degrees C with the heating sticking-by-pressure roll (100 
degrees C) of linear pressure 10 kg/cm. It was 73g in the sheet thickness of 1 15 micrometers after processing, and the amount 
of eyes. An evaluation result is shown in Table 1 . 

[0060] The example of comparison 1 ink acceptance layer (A) obtained the sheet for water-color-ink printing from the 
component which does not contain a cation nature component like the example 1 except the bird clapper. The shelf life of this 
sheet for water-color-ink printing, printing nature, water resistance, and transparency (Hayes) were shown in Table 1. 
[0061] The example of comparison 2 ink acceptance layer (A) obtained the sheet for water-color-ink printing like the example 
1 except being the constituent which comes to carry out 2 weight sections combination of the porosity particle silica gel 
(particle size of 1.8 micrometers) to the component 100 weight section containing 40 mol degree % of 40 % of the weight of 
ethylene vinylacetate copolymers and 60 % of the weight of polyethylene-oxide bridge formation objects of % and 
saponification of 96 mols of ethylene contents. The shelf life of this sheet for water-color-ink printing, printing nature, and 
water resistance were shown in Table 1 . 

[0062] The sheet for water-color-ink printing of examples 1, 2, 3, and 4 excels [ layer / (A) / water-color-ink acceptance ] the 
sheet for water-color-ink printing of the examples 1 and 2 of comparison which do not contain a cation nature component in 
shelf life, water resistance, printing nature, etc. so that clearly from Table 1 . 
[0063] 

[Effect of the Invention] When printing or a picture is printed for example, with an aquosity ink jet printer etc., the sheet for 
water-color-ink printing concerning this invention has the printing nature and printing nature which ink spreads with time, and 
a bird clapper does not have the profile sections, such as printing and a picture, indistinctly, and were extremely excellent with 
moisture absorption etc., even if it saves printed matter for a long period of time. And since water resistance, glossiness, 
transparency, gestalt stability, etc. are extremely excellent, it can be suitably used, for example as a sheet for over head 
projectors (OHP). 
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€ (A) «3f£*xT, ^I^-emTtS 
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®m (a) &4>fc< tt>-^©^Jit-rs#Ji*^«>7K 

[0 0 0 9] 
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a&TJS-t^fl^^m-^jSlSrl 0-20Mra dfigftbfc 
&cd^\ ±fa#y 7;i/* uy** v Hk^XW©!! 

[0 0 12] #y T^uv^VK^&Xte^tf)^ 
aUfr^KJe-rS^ y->7t- h^b^i: tttt, ^ 
rt(^y^fy;vg (-N = C = 0) Sr^*<J:t>HB 
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\* (A) / (B) / (C) / (B) / (A) 0>i§£\ 8 
— 110 0 Mm^?^UV^t>cDi: Lt^t?t5 fl H 
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tt>2jf^b«fife*tu5 (A) / (B) ©«J1V— 
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^(tMb*9 5-oii%t^b^6^i 00m 



if (B) «r^fC'>*< it>3ia^i^$K5 (A) 

/ (B) / (C) (A) / (B) / 
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-h««r^"C^5. ^<0&. (B) JiSr^bTlWiU 
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n/cm»fc5^ (C) J1& (A) It^f^ 
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[0 0 3 4] «8W(c«5¥SJitJ t ^*< 1 1>-#*® 
Sr^1"&>f ^^S^FJB (A) Sr^ri"&v--h^, — J» 10 

mcfc<&ft£tix^£T~*>&<Dmw%^-f&7k 
n) <iis$%mm (a) ^sb^^^tv^^^^ 

<^«^5*>»?H tot, 4>^m^<ommm7Lh 

[0 0 3 5] *»WlC«*7Ktt>fV^R]JBiJffiV»-M*, 20 

^^aii^^irt^ (b) m$/ys^ (c) on 
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(C) ^WLllit"C, fclfcfi (A) / (B) / 

(A) , (B) . (C) £&3f#J£^bT (A) / 
(B) / (C) fc4SJ:5»^®i-SK7-f 

«fe&ir (a) , (b) . (o zm*\mmv (a) / 
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fcb<te (C) (B) (D'>&< £1> 1^® 

(C (A) ^^-T^^t6^»-C#, JRfdflJ 

[0 0 3 7] 3Efc, ^ t> CA) ATJR (B) 50 
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^$!JPS^^V\ (A) / (C) (A) / 

(C) / (A) #<Ofy< (B) Sfc£|i0fc;fr£$-&fc^ 
^^-hOM^rjfei LTIi, (C) Jg©4>fc< fct> 

(^M*t!S#4 0 d y n/cmULb) Sr*5^ 

fcv\ beads® tc (a) Ji&&-raj:5fc» fify^tf 

(A) / (C) , (A) / (C) / (A) £t£%£?ic 
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m±. mmmmx^^ry^micxoxn^^mmx 
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<di o o mm&KM VX % ft & l-^-i o 01 

SS|5Sria^U-C*:5«ftfiR«iSr, ^w«l 7 0-2 1 

ot, ^iii6o-2oo , ciisa;Stfc, 09;ttf3 

(A) £r^iH-£. $i3mm, g$4mm(D^l/y K 
[0 0 3 9] 7ktt>f^^5£*Ji (A) 35>P>*SJ*LS->- 

fig-rtbWrj:< > «rtcffi|fiRt4*v^ %¥tWMM <C) 

iB^^^s^ii (a) %#mtm 

(B) £ffim-£^^J!i£&Al~£o ^A^tvfc^ 
17 0-2 7 0 < C(cAp!l6$^fc§f 

(A) / (B) / (C) «AR©*tt>f ^^BJJS!Iffi^-b 

^j*?^$n-&o H^, mcommtvxi^ 3ftscufc5-& 

<OffW«SrfflV^-C|^«fcb-C (A) / (B) / (C) / 

(B) / (A) Xn (A) / (B) / (A) / (B) / 

(C) , (A) / (B) / (C) / (B) / (C) *$<D 

HtC, fIRtf (A) / (B) «fig<Dt>©-*\ (A) / 
(B) / (A) <D3Ji«J5Jt©i>©t>, ttrfE^IKI^tCbT 

[0 0 4 0] mawmh. ur»4, wttf*}fttifflT^>f 

l8E-f^S*Ji (A) ^tS^^V, ^Ji 

(b) &B&-t&&#&mm&&A\^ mzwmtstift 

V^S, 17 0-21 O'CtC^^n/c^W^T^HWm 
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tf (A) / (B) #^<0*tt>r^^PPJS!lfflV-hSr^ 

mil <d # y ^ * Tvvswui e> * $ b sr/aa^r s . 

jfev*T\ OTB© (A) / (B) ^/Iv—h^ 
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&m*Xs (A) / (B) / (C) **?6J:5fcifc£E# 
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f^-^MH6 0-15 0t;, ^ff^3. 0 

[0 0 4 2] $fc. *36M(^5*tt-fV^^]JS!lffiV- 

(0. 5-2%) 96ttU&as?>, 1. 0-2 0tSIH 

[0043] ^mm^^^^^mm^- v<du 

m m^t?l*««W3ftlt»s|£T-f-SffilRl* s ifo 9 ,110 

[0044] ^^(^^^-O^WJ^^-h^, 
St!ki4«HiS:5-l 0 0ii o /oJ:x^i/y-^t'^ 
#S-&#l*Mfc»& 9 5~0Ii%*^*5^1 0 0 40 

fiftflsic*rbT*^vtoj^=sr l-io oitaE^ 
iT*4tt4fe*i^*5^ (a) ©jm^- 

[0 0 4 5] *fc*tt>fV^SJJB!l^^-h*s, ^f^^ 

^ (a) h&mLmffi&bte&mmm (b> 

5, mwt (a) / (b) . ^tciM^^^mm (a) 

dyn/cm^Mlll (C) (A) 

-O^^&il (A) COJS 50 
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£(4 2 — lSO^m. &5^Ji (B) CDjf:£t41 — 1 5 0 
*fc£#r£WJ! (C) ©J*£*42-5 0 OjzmSr 
«*"C#5c 4>?%®m (A) Off §^2^1X1*^ 
te^te^ >^ ©KJRi4*s®T-rSffilft*s, 1 5 0 * m£ 

[0 0 4 6] j>?%mm (a) *$4ra (b> 

fcj&»S>jfeS, flJjtff (A) / (B) / (A) jfiti, -f^ 

*g#js (a) ti^cMi (b) #ix.i3#y^ 

(A) y CB) / (C) ©3®»^, SE»4 (A) / 

(B) / (C) / (B) / (A) «(Z>5M«fift«>il^ 
4l/?&&m (A) OffSttu Jfcfcig|RR|4fcV\&s, 2- 
15 0/im^T?t, 2 umffcffiX\*&&<<>'?<oyt 

mmm <b> (4, w*.*** 

HfMV7>f V&WflB*>bft5&*JB^fc0* (A) £ 

(A) t>L<f4 (a) t (c) tsra&aic^-etse 

£L<i41~l 5 OAtmtr^-etSo 
[0 0 4 7] (A) £&ffi*>« 

/cm^itfc^^i^Ji (C) fcA^J&S. ftf^.li 
(A) X (C) / (A) ©3« J^tt (A) / 

(C) / (A) / (C) / (A) ^©5liM^ 
S*J1 (A) cojp^ti, »|Cffi«JRR»i*V^S, 2-15 0 

1 5 0 /imSrjSASJrjSlfJtta 5 ^ =te»3>f V^KflK 

[0 0 4 8] %)fflmm (C) ©ff$tt, W(CWJR&(43& 
l^N 2-5 0 0/im^1?tSo 2tim^^"CJ4^ 

mzMmztz^ta* 3 ji^co^ 5-750MHU 5 
Jiflf^oa-a*. 8-1100^ m^srfs^-cir £<> 

[0 0 4 9] 

[0 0 5 0] C^ffi :^K^>^TOJ^V-htc, 

6 0 0 J] Sr^V^^cffi^V^T?^SrJ6U4 0X:, 9 
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[0 0 5 2] JifB"C#fc^l-'y h^^S^l 
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[0 0 5 3] ±|E^#fe, (A) / (B) m&L<D2Mis 
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(A) (C^7^^^^^L^V>Jt^!ll. 2^ 

[0 0 6 3] 

40 . — ^ Kt'pv?*^^ (OHP) iV-biUX 



(51) Int. CI. 6 WJIB-g- JrrtSfE®*-^ FI SW^^ISjff 

CO 8 L 29/04 C08L 101/00 

101/00 B 4 1 J 3/04 1 0 1 Y 

50 



